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There are a number of mistakes and deficiencies in the original text:
1. On page 62 it is claimed that a solution with only a pair of resonance does not exist in the absence of the
dynamical cuts. That is incorrect. Let the resonance pole locates at z (and z∗), the solution is the following:
ReR T (s)=Re
[√
z(z− 4) ] s(s0 − s)
(s − z)(s − z∗) ,
ImR T (s)= Im[z]ρ(s) s
2
(s − z)(s − z∗) ,
where
= Im[z]
(Re[√z(z− 4) ])2 + (Im[z])2 , s0 = Re[z] + Im[z]
Im[√z(z− 4) ]
Re[√z(z− 4) ] .
2. The functions plotted in Fig. 1 are underestimated by a factor of 2.
3. In our calculation we made use of the Adler zero condition for the s-wave ππ scattering T matrix. That is
T (sA)= 0 where sA is the Adler zero position and we took sA =m2π/2. This condition is imposed on S defined
in Eq. (9) when doing the fit. Unfortunately this consideration is not appropriate since, first of all, sA is not
exactly located at m2π/2 and the Adler zero condition in fact imposes more constraints than just S(sA)= 1. In
fact, since
(1)ReR T = T (1+ S)2S , ImR T =
ρT 2
S
,
the analytic continuation of the real part of T contains a first order zero and the analytic continuation of
the imaginary part of T contains a second order zero at s = sA. These properties can be transmitted to the
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dispersion relations of F and F˜ as the following,
F(s)= (s − sA)
[
2a00
4m2π − sA
+ (s − 4m2π)∑
j
i/(2ρ(zIIj )S
′(zIIj ))
(zIIj − 4m2π)(zIIj − sA)(s − zIIj )
+ (s − 4m
2
π)
π
∫
L+R
ds′
ImF(s′)
(s′ − 4m2π)(s′ − sA)(s′ − s)
]
,
F˜ (s)= 1+ (s − sA)2
(
s − 4m2π
)[∑
j
1
2S′(zIIj )(zIIj − sA)2(zIIj − 4m2π)(s − zIIj )
+ 1
π
∫
L+R
ds′ Im F˜ (s
′)
(s′ − 4m2π)(s′ − sA)2(s′ − s)
]
,
where a00 denotes the scattering length parameter and the Adler zero, sA, is to be considered as a new parameter
in the fit.
The revised fit results are the following:
Mσ = 496± 15 MeV, Γσ = 668± 60 MeV,
a00 = 0.218± 0.006, sA 
 (0.284–0.337)m2π,
which should replace those given in the original text. Notice that the error bars given above are only estimated from
the uncertainties in our theoretical input and does not have a statistical meaning.
Finally there exist some fine problems when using higher order perturbation results to calculate the left hand
discontinuities of F and F˜ . For detailed discussions we refer to Ref. [1].
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